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ORFIT dedicated thermo-plastic nets, supports and cushions. 
Images were reconstructed in six phases across the 
respiratory cycle with CT50 being the exhale image set used 
for MR image registration.  
MRI was acquired with a body coil on a 1.5T SIEMENS Aera. 
The patients were set up with the same patients’ 
immobilization and positioning devices as for CT imaging 
thanks to a MR compatible ORFIT table. Axial Single Shot Fast 
Spin Echo T2-weighted with fat suppression Spectral 
Adiabatic Inversion Recovery (SPAIR) and motion reduction 
method (BLADE) was first acquired with breath triggering on 
exhale . Then ultra-fast gradient echo T1-w with parallel 
acquisition and Dixon reconstruction techniques (VIBE DIXON) 
allowed the acquisition in exhale breath hold. Finally 
injected T1-w Fast Low Angle Shot (Turbo FLASH) imaging 
sequence was acquired with breath triggering on exhale.  
 
Results: The lesion was not always visible on 4D CT scan, 
even on images with contrast enhancement hence the need 
of MRI to better define the lesion. Target motion range was 
assessed based on fiducials’ displacement.  
The use of the same table and immobilization device for MRI 
minimized uncertainties due to patient position for image 
registration.  
T1-w VIBE DIXON sequence was useful to register MR 
sequences based on fiducials’ position, as they were the most 
visible on this sequence. The two breath-triggered 
(expiration phase) sequences (T2 SPAIR BLADE and injected 
T1-w Turbo FLASH) provided a motion artifact free image 
necessary to accurately delineate the lesion.  
An example of MR/CT50 registration and target volume 
definition is illustrated on Figure 1.  
 
 
 
Figure 1: Example of registered image for a breast metastasis 
in liver segment V (a): injected CT50 with target contour 
delineated in red thanks to the MRI sequences. (b): T1 
DIXON_w. (c):T2 SPAIR BLADE, (d): injected T1-w Turbo 
FLASH 
 
Conclusion: The use of the same table and immobilization 
device for CT and MRI combined with the use of MR imaging 
sequences optimized to account not only for the dedicated 
table and immobilization devices but also for the gold seeds 
visualization and the tumor delineation allow high precision 
target delineation.  
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Purpose or Objective: Analyze the information stemming 
from three methods of images acquisition for soft tissues 
between a bilateral hip implant. 
 
Material and Methods: Six patients with a bilateral hip 
implant were selected for this study. For every patient, 3 
series of images were compared. The two first ones were 
performed with GE Optima CT580 simulator, one by using the 
metal artifacts reduction (MAR) algorithm and the other one 
without. The third series was acquired by Cone Beam 
Computed Tomography (CBCT) during the first session of 
treatment. For every series, the same rectangular ROI was 
drawn on a frontal slice, in the soft tissues situated between 
the two prostheses. The average Hounsfield Units (HUm) and 
the standard deviation (σ), corresponding to the noise in the 
image, were collected. According to the same methodology, 
the images of 12 patients without hip implant were studied in 
order to have a reference of the average Hounsfield Unit 
(HUref) in this anatomic region and to compare it with the 
obtained results for images of patients with a bilateral hip 
implant. 
 
Results: 
 
 
For the cohort of patients without hip implant, HUref was of 
11,2 ± 43.5 HU. For the bilateral hip implant cohort, the HUm 
results with MAR algorithm were the closest of HUref 
(HUm(MAR)= -37.1 HU ; HUm(CBCT)= -262.6 HU ; HUm(no 
MAR)= -409.5 HU). The noise in the image was reduced too in 
comparison with images without MAR reconstruction and 
CBCT (σ(MAR)= 104.9 HU ; σ(CBCT)=153.2 HU ; σ(no MAR)= 
211 HU). 
 
Conclusion: The reconstruction quality of soft tissues 
between a bilateral hip implant was improved with MAR 
algorithm by reducing artifacts, noise and by increasing the 
HU accuracy. Dosimetric impact remains to be assess )= -
409.5 HU). The noise in the image was reduced too in 
comparison with images without MAR reconstruction and 
CBCT (σ(MAR)= 104.9 HU ; σ(CBCT)=153.2 HU ; σ(no MAR)= 
211 HU). 
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Purpose or Objective: Image guided radiotherapy for 
prostate cancer is a sophisticated treatment modality. 
However, the contouring the prostate is difficult to achieve 
with CT alone. To overcome the uncertainty of contouring 
the target on CT images, MRI is used in the registration of CT 
in addition to MRI using a fiducial marker. However, the 
visualization of the markers tends to be difficult in MRI. The 
aim of the present study is to find an optimal MRI pulse 
sequence for defining the marker as well as the prostate 
outline by comparing five different sequences. 
 
Material and Methods: A total of 21 patients were enrolled in 
the present study. The two gold fiducial markers were placed 
on the prostate 3 weeks before the CT/MRI examination. MRI 
was performed using a five-channel sense cardiac coil. We 
obtained five T1-weighted spin-echo sequences (repetition 
time [TR]/echo time [TE] in milliseconds: 400/8) (T1WI), T2-
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weighted fast spin-echo (3000/80) (T2WI), T2*_T2-weighted 
gradient echo (4000/80) (T2*2D), T2*_3-dimensional T2-
weighted gradient echo [TR/TE1/deltaTE](37/14/7.3) 
(T2*3D), and contrast-enhanced T1-weighted spin-echo 
(607/12) (CE-T1WI) in all cases. Contrast-enhanced T1-
weighted MRI was performed with gadopentetate 
dimeglumine. The quality comparison of the five sequences 
(T1WI, T2WI, T2*2D, T2*3D and CE-T1WI) was conducted by a 
single radiation oncologist and two radiation technologists. 
These observers subjectively scored all of the images based 
on the five following evaluation items: the definition of 
outline of the prostate; apex vs. soft tissue; base vs. bladder; 
base vs. seminal vesicle; and gold fiducial marker detection. 
A score from 1 to 3 (1 [poor], 2 [moderate], 3 [good]) was 
assigned to each of the items accordingly. Higher score was 
regarded as denoting better visualization. We compared the 
mean scores for each item.  
 
Results: 
 
 
 
Our data are shown in the Table. T2WI was significantly 
superior to the other sequences in terms of the definition of 
the prostate. T2*3D was significantly superior to the other 
sequences in terms of the definition of the fiducial marker. 
 
Conclusion: The most important purpose of the study was to 
accurately identify the marker. T2*3D was the best sequence 
for achieving this objective. The superiority of T2*3D in 
defining the marker meant that although T2W1 provided the 
highest level of precision in the outline of the prostate, 
T2*3D provided a better balance between the contouring of 
the prostate and defining the marker. 
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Purpose or Objective: As intensity modulated radiation 
therapy (IMRT) is becoming a standard option for cervical 
cancer radiation therapy (RT), one of the major uncertainty 
components is the definition of the clinical target volume 
(CTV). Despite several guidelines, wide discrepancy can still 
exist. The aim of this study is to determine inter-observer 
variability in delineating CTV for definitive and postoperative 
RT for cervical cancer.  
 
Material and Methods: Eight radiation oncologists from 
different centers whose subspecialty are gynecologic cancer 
contoured CTV on the planning computed tomography (CT) 
scan of two patients, each of definitive and postoperative RT 
case (Fig. 1).  
 
 
 
For volumetric analysis, we compared delineated volumes in 
terms of the individual/median volume ratio, generalized 
conformity index (CIgen). For spatial difference information, 
center of mass (COM) was used. IMRT plan was made based 
on one of the collected CTVs, and dose coverage was 
compared. 
 
Results: The CTV volume for definitive case was 213-918 ml, 
with individual/median volume ratio of 0.51-1.41. The CIgen 
was 0.53. The mean values of the three-dimensional 
distances of the average COM to each COM were 7.8 mm. The 
largest difference was seen in superior-inferior direction, 
depending on common iliac lymph node region coverage and 
the length of inclusion of vagina. On dose coverage analysis, 
95% of prescription dose covered 80.3% (range, 62.2 – 96.0%) 
of planning target volumes (PTV) generated by 8 physicians. 
Parametrial and paravaginal areas were most frequently 
underdosed. The CTV volume for postoperative RT case was 
266-562 ml, with individual/median volume ratio of 0.65-
1.38. The CIgen was 0.563. The mean values of the three-
dimensional distances of the average COM to each COM were 
5.3 mm in postoperative case. Ninety-five percent of 
prescription dose covered 80.9% (range, 66.4 – 94.8%) of 
planning target volumes (PTV) from 8 hospitals. Presacral, 
tumor bed and paravaginal areas were most frequently 
underdosed. 
 
Conclusion: A large inter-physician variability in CTV 
delineation concerning the magnitude and relative location of 
volumes was observed. Continuing education of proposed 
